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X
Tho abrasion r-vcir-fcanco of fabrics inay be 

evaluatub by several laboratory instruments, but 
those using a grit or s;iJvl abradant^ such as the 
Taber and 3iiith Send Abrrders v ^lave been the most 
reliable for predicting field u«;ar from luboratory 
data. Those abraders impart a wear action 
referred to as "abTasive" which iTiVolvos a pene
tration through the fabric by atrrodant pax'ticles 
and ia ut;sffected by fabric lubricants, ,
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PURPcsii:! —

nils^WeaUgaticin waw eoodueti^ to detennine 
the feasibility of adapting a corcaercial spark 
plug cleaner for evaluating fabric abrasion characteristics, i >

Fan 1 of 10 pares

A commercial (Champion) spark plug cleaner was used as the basic 
sand blast instrument. The spark plug waa modified rlightly (contact 
I>oint3 removed) so that it could bs used to hold the fabric see.’rely 
in the plug adapter directly over the orifice through which the abradant 
is discharged, A fine sand abradant was substituted for the abradant 
norraaliy used for cleaning spark plugs. This sand was screened through 
a no, 60 mosh sieve (250 micron openings), A controlled air supply 
variable up to about 100 psi was used in this investigation. Tlic air 
is allowed to enter through the valve assembly and air lines and by a 
venturi action causes the sand to be drawn up the pick-up tube and 
discharged through uhe nozzle jet into the fabric held firmly by the 
spark plug in the adapter..

The details of the instrument are shown in Figure 1. 

Tlie fabrics tested in this studj' are listed below:

1. Cotton sateen 8.f oz/yd2 (VLB 72?)
2. Cotton/nylon 8.0 oi:/yd2 (Vrl2 1266)
3. Experimental Fiber 6 - 8.0 oz/yrt2 (VKE lOUB) 
4* Nylon (Filament) 8,3 oz/yd2 (VEB 830)
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Hieso fabrics were tested using air pressures of 12,5, 25, 50, and 
100 pounds per sq’iare inch.
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RESULTS /uM3 DigCUC3I0:fS; ■3
Ttie results of this investigMian cho»/n ii. Table I and Fif,ure 2,

It; ideate that a low air prosaure (12.5 to 25 pJi) is required to adequately 
reveal dilfer^sncea among tl.e fabrics tested. At high air pressure, the . i* * 
abradant is forced against tha fabric at excessive speeds.which ruptured 
all of the fabrics tested in a few seconds.

At 12,5 psi air pi-essiirc, the ratio of tho cotton/iiylon fabric abrasion 
to the all cotton fabric abrasion is aVout 1,6 to 1 and at 25 psi this 
ratio beconcs 1.7 to 1 whereas on the Driith Sana abrader a ratio between 
tho abrasion cycles of these fabrics is 1.8 to 1. This data indicates that 
for these fabric.s there is a correlation between the spark plug cleaner 
and the sand abrader. Figure 3 shows the relationship between these two 
anraders for the cotton, cotton/nylon and fiber 6 fabrics, i’no cur/es 
are practically linear for the cotton and cotton/n.vlon points but angles 
sharply with the fiber 6 data. This indicates that the fiber 6 fabric 
has an increased abrasion resistance on the spark plug cleaner that is 
disprop<.>rtional to the abrasion resistance obtained on the sand abrader. 
However, at an air pressure of 25 psi this relationship is much more 
linear than at 12,5 psi.

Figure 4 shows the curves of the spark plug tester vs the Tabor 
abrader. The curves are linear between the cotton and cotton/nylon samples 
but indicates a drop in abrasion cycles to less t.han that of the nyco 
sateen on the Tabo- abrader for the Tiber 6 samples. Tho fiber 6 fabric 
mt « plain «vav« censtr^tien i*il« in# cetion pad tottcm/njlm fabric 
were sateens ar.d abraded on the filliiig flush side. This difference plus 
tlie fact that the fiber 6 fabric was of a slightly lighter weight could 
account for the drop in abrasion resistance %dth the type of action given 
by the Taber abrader.

Figurep^5 and 6 show the relationship between abrasion on tho spark 
plug cleaner and the Stoll and the BFT abraders respectively. The Stoll 
and BFT are flex type abrcdcrs and their relationship to the spark plug 
tester are similar, Tho BFT curves are more nearly linear especially at 
the 25 psi air pressure level than the Stoll curves.

Figure 7 shows the relationship between spark plug abrasion and tho 
wear ecore results from the combat course at Ft. Leo. Wear scores are 
assigned according to a reverse number system, i.e., the lower the niu/tber, 
the better the fabric durability. Therefore to make a plot against a 
direct number system as used on abrasion testers, reciprocals of the wear 
scores were used. The general shape of those curves are very similar to 
those In Figures 3, 5, and 6.

A stu^ of these figures show a linear relationship for the cotton 
and cotton/nylon fabrf :s, but-a more sevcre^ction on tho fiber 6 fabric 
with the spark plug tester than on the other'laboratory abraders. Ibis 
condition is more pronounced at the 12.5 pni air pressure than at 25 pjl 
air pressure.
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'fhere ij. a cood correlal.ioa b‘*r,*'(ion lh« ypirk pli;£. I’tier 035 ;'ri 
and Uie other laborat,orj' abr'd<-ro ..a v,cll aa co.^.bat C'^uvae tvfar ior Inc
votton and cotton/nylon fabrics except for the Taber abrader, Ali^tou/rh 
a 12,5 psi ^*ir pressure is best for differentiating among fabric abrasion, 
an air pressure of 2f pai yields the best reaults of those tested in 
relation to the other abrasion testers, . . •

The instruinont shov.s good potential as a laboratory abrader for 
screening fabrics for more extensive abre^sion testing. It is simple to 
operate and end-points are reached in sifnificantly reduced time 
periods. For example, it is at least JO times faster th.in the Smith 
and Stoll abraders; 15 times faster than the Taber abrader and 5 times 
faster than the BFT abrader.

It is planned to conduct a more extensive study of this dovlse for 
abrasion testing. Different types of abradants, various distances 
between fabric and Jet nozzle, additional air pressures and modified 
specimen holders should be investlcated to detemune the optiimBii conditiens 
for testing materials for abrasion resistance to an air borne abradant.

Table

Abraion Renistarco of Military Fabrics 
. Measured by a Sand Blast Method'**'

Tam io 
Code

A

Content

C^)
Weavo (Seconds to blast bole) 

12.5 pai ^ JPsi_ _ 50 IfMD p.-i

VEE 727 100 cotton Sateen 60 19 6 1

VEB 1266 50, nylon 
50 cotton

Sateen 98 52 10 2

VEE lOllB 100 Fibwr 6 plain ’475 100 9 5

V£S 830 100 Myloo 800 505 40 5

* Spark plug cleaner
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